Abstract. This paper studies substorm influences in the polar magnetosphere using data from the POLAR magnetic field experiment (MFE). The POLAR spacecraft remains in the high altitude polar magnetosphere for extended periods around apogee. There it can stay at nearly constant altitude through all phases of a substorm, which was not possible on previous missions. We report such an event on March 28, 1996. Ground magnetometers monitored substorm activity, while the POLAR spacecraft, directly over the pole at (-0.8,-0.6,8.5) RE in GSM coordinates, observed a corresponding perturbation in the total magnetic field strength. The total magnetic field first increased, then recovered toward quiet levels, consistent with erosion of magnetic flux from the dayside magnetosphere, followed by transport of that flux to the magnetotail, and eventual onset of tail reconnection and the retum of that magnetic flux to the dayside magnetosphere.
Introduction
The time sequence of the magnetic field strength, BT, in the magnetotail lobe at a distance of about 15 Re and beyond during substorms is well known. In the tail lobe over a wide range of distances from the Earth, BT increases during the growth phase or loading phase, then recovers toward the pre-growth phase value during the expansion phase or unloading phase [e.g., Fairfield and Ness, 1970; Camidge and Rostoker, 1970; Russell and McPherron, 1973; Nishida and Nagayama, 1975] . On the other hand, the time sequence of BT in the polar magnetosphere, the magnetic field lines of which are connected to those in the tail, has not been examined until now due to the unavailability of data in this region.
The ISTP spacecraft POLAR with its long dwell-time in the high altitude polar magnetosphere enables for the first time a detailed study of the time sequence of the magnetic field strength during substorms. In this paper we examine the influence of a substorm on the polar magnetosphere and present initial results, observed on March 28, 1996, when POLAR was directly above the polar cap and close to halfway between the surface of the Earth and the expected position of the magnetopause.
Data
The top panel of Figure 1 shows the interplanetary magnetic field (IMF), in GSM coordinate system, observed with the INTERBALL-1 spacecraft during an interval 0000-0800 UT netometer data showed a small positive perturbation at ESKI, After --,0500 UT, the ion temperature jumped up, and there a large negative perturbation at FCHU, and a small negative was a burst of earthward and dawnward ion flow with the duperturbation at GILL (not shown). This also suggests that the ration of --,3 min. Thus, at first sight, GEOTAIL data appear current was narrow, and was located between ESKI and GILL, to suggest that the substorm onset was --,0500 UT. There is a the ground magnetometer chain and GEOTAIL i•n longitude, happened after the event B and before the onset at GEOTAIL, which is consistent with the eastward propagation of the current wedge. We also note that LANL satellite 1990-095 detected an initial onset of energetic electrons (> 50 keV) at ~0420 UT and at ~2 hour MLT (not shown). This is also consistent, and the earlier onset than at GOES 8 may be explained in terms of faster propagation of energetic particles than the current wedge.
Finally, in relation to the above, we note that POLAR was similarly distant from the expansion onset region (presumably inthe near-Earth tail) to that of GEOTAIL. Thus the bnset signal would have spent similar time to propagate to POLAR, but the time delay from the initial ground onset tO the 6BT maximum at POLAR (from ~0408 to ~0430 UT) was smaller than that at GEOTAIL (from ,--,0408 to ,,00500 UT). Thus the delay for POLAR may not be explained in terms of the propagatio n of the onset signal. Figure 1 ). Although IMF Bz was negative throughout the interval, reconnection at the lobe magnetopause is possible due to the negative IMF Bx, which could explain the observed solar wind-origin particles. 6BT at POLAR was generally increasing during this interval (see Figure 2) , indicative of continuing dayside merging. However, there was a small dip in 6BT around 0339 UT, which could be a diamagnetic effect caused by the particle population. We also note 6BX,FA transiently decreased at the same time, which indicates that the magnetic field tilt briefly recovered toward the pre-substorm value. Lobe reconnection at this time is consistent with this change in the magnetic field tilt angle.
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Summary
The general substorm correspondence of the behavior of the magnetic field at (-0.8,-0.6,8.5) is clear. The magnetic field increases during the loading phase and decreases during the unloading phase. Good correspondence of the polar field variations and the ground onsets is seen. Activity at the GEOTAIL spacecraft to the dawnside of the near tail however is delayed, presumably due to the east-west propagation lag of the current wedge.
